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Abstract of JP20001 83044 
PROBLEM TO BE SOLVED: To enable a work 
to be etched through a simpler process and 
processed without leaving any processing 
deformation in it, by a method wherein active 
seed gas is fed through an etching nozzle by 
plasma with a pressure around an atmospheric 
pressure to partially etch the surface of a 
specimen, and the nozzle and the specimen 
are relatively moved to uniformly make the 
specimen very thin at a high speed by etching. 
SOLUTION: A mixed gas of SF6, hydrogen 
gas, and He is fed as a reactive gas 3 from a 
gas supply device 14. When plasma is 
generated between an oscillator 1 and a 
electrode 2, the mixed gas is activated to turn 
to an active seed gas, an active seed gas flow 
is constricted by an etching nozzle 4 to 
become a high-density local beam, and the 
local beam is supplied onto the surface of a 
semiconductor wafer 5. A semiconductor wafer 
(specimen) inserted into a specimen 
replacement chamber 1 1 is set and fixed on a 
movable pad 8 in an etching chamber 9 by a 
transfer mechanism 15, and the 
semiconductor wafer is set movable in an X-Y 
direction or an X-&theta direction through a 
specimen movement mechanism 7. A 
semiconductor wafer 5 can be set uniform in 
thickness through its surface by etching, and 
an etching process can be effectively carried 
out in a short time. 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2000183044&F=0 



10/11/2007 



(19>H*WMW (JP) (12) & ^ fft & $j? (A) 



ai)tttttfW£H** 
#^2000-183044 
(P2000-183044A) 
(43)&HB ¥j£12¥6£30B (2000.6.30) 



(51) IntCl. 7 

H 0 1 L 21/3065 

C 2 3 F 4/00 
H0 5H 1/46 



F I 

H0 1L 21/302 

C 2 3 F 4/00 

H0 5H 1/46 



f-«a-r(##) 

B 4K0 5 7 
A 5F004 
A 









tt$*®*i7 mm 


(£ 8 M) 


(21)WH#^ 


*3HB¥10-377836 


C7DHMA 


597125863 














(22)m«B 


¥^10^12^ 11 B (1998. 12. 11) 




jCK*jK*fOTfrS[SP2-703 








(72)58W# 





































(54) [%W<D%ffl ^7XVXyf>^gf*±tfI<yf>i'©^ 



(57) [«Kj] («iEW) 

©S i02±©S i HcDffiSJfftic, ^-T'SWScdM 




3 

Insulator) ©SB*— 8K?f < Lit*). W- 
[0 0 0 2 ] 

B C ©Sffi£Wg* £ WitfJftJSC J: -3 T MS £i¥ < 
^©IS^SfcHiKMK w^ks^j; 

0 ^f*^ z.-^ommicm^zftLr^-mzwL^ 

t, W««*^t>T9x-^£W©*&©lfflfc«F*«* 
*WE3-&tt#&«WT5#8^ WBiJSiKK.fc'J 

G&b*vri>£. 20 
[ 0 0 0 3 ] *fc. ¥*tt*^JI^|5|K©Stt«&fb© 
tc&lt. S i TiJSO I ^x-^AMft&frftTfc 

9> c©$8gscBs i 02±©s im&mv>-cm<%i— 
nKiieofaaaBjwetotiT^fc. 3«>k:. fens 
936K*L<«sfc3ti*j:5K:&T>T*T(,»£. c© 

[0 00 4] 30 

^Kts«8Bs*««)-r?|[<f saw 
b, co^m^mmcmmL. **{*rt§R©ss±# 

mtotcmt. ^*{c«fctisj:5tca-3fcso i -?x 

-^©f&gfcBS i 0 2±©S i d?:ffi*r*<fe|— JC 
*. L#>L&#6. t£*©ffi@&S^B$F§Kt<£S77i£ 40 

*fc. jBnxtpccBjDK -r. wmn*. wma 

^*SC>tt*&il*£f ft £*©»R*ifiA3*i, K«©SH 

tc&5„ se>ic, ts«sni-cB^x-^©sniMtcB. 

*fc. ±e. mmtr-yyim&Lx, m&p&Q&T 
zmm'&gmittji'tx^z, c©«t^K. «ts»ixt? 50 



^2000-183044 
4 

■?x-r>©Jf 3£»< tSIIlt, ^x-^^#£§Fg 

mptmttmxmmtztcib, +5Htm±L2titc-M&ft 

8tft tmft^FnVK £ ft 0 . a^h«<&5 * 

^x ? hi y ^t&~jxmm§hi~mm<. 
tzjimtzttyx-^mwzum-tzcttimitmmit 

ft*). X-y^y #&&ftm^<DX^&&M^%.&& h 

So totctb. ^mtey'^z-Tx-yj-yittitji-oxu 
n&ib&x -y ?xiS)-i,tm< -tzmmt^D^ma^ 
l. mmitmxmfrf)mhft^mxmt£t)xm$:ffi 
mtL. i&tftiiTMoftnfc, ffif^tsosnis 
&ii#tt^nfc*«ft»^*s^B*a 
hbohw^ -y x, s i wmits o 1 ^xw^umh 
floMitii^, nsm%*)X'%mitim-t6tt*B 
mtLx^z. 

[0005] 

X <0 V'=y Xv^-CJgj£*'X^6 ^>^7i/M^i 

tt« i t, ^ ) © x ? ?• > d/#x * t*f*±(cffi*& l x sm 
toxtmm<Dgm*m*tL. v^xum.^^ 

tcii^SlE*^tfC©ifi^©BE*t? v 1 0 0 0 T 0 r r 
SlOTor r fcU:©«H*\ £fc£ifiSfiBtB©SSffi 
*Mi5 0 0HzfeLL 24 5 0MHzfcrFT , *£C££ 

a©»Di*ff5*aiaij!Rr*4ci*i«fcio-ci,>4. 

*^B^T'B7^Xv^©E^i^^!S»©ji^B 
* x 7 ? > y y X;V L/ . ^ X;P3feffi i K*4IBI© 

ia««:»ij*«t*' lx. c c ximmij 

x 3 -sr x -y 3- > y *ff 5 laMlJiRr & s c i * 
mm^xfr r>x. 77 xvffl*sa5»©flijiB¥fT«« 

*i. ZmmtZti?** t75"^^f0H**6 
% S « 3 *l "CI » 4 C £ £ 0 T l, > 
So *^©77X-74HitSMB§flg^4)^ 

t, mea5^©tti&B>Ft[fij-rsm«^^x©sns^ 

faKfattxtticti2MbtLWkx&- 3 x. ±.M'J>ft< £ 
fe^TjW^^CB^'^X. t75 -j V •X^&Wfcfohft 

*»W© ^' 7 X v S 77SBSfi^T $> o T , 

C ©^gg|5^©#^B W«ffi*> ft <0 '}>ft < £ 
Vtij^T, . fe75v^ X^©g|tt^ 6 & Sif Sf*W4^ 

flUt«^tt< £ fc-#©**##tt8M«&*H0fc»i& 



5 

OS. #|£ffl©i§1£B;tfX*ffi*& , r£x? f>^yXJl/ 

[0 0 0 6 ] #IPJ3«C iSASiffi&^tf C©j5&©E;fr 
tffl £f£ -o fc 7 ^ X'-?Bffitt«#X ©i«?igf fctffgB 3 
n, CftiCioTX^b-htfjt'CftS. iSJt££<& 10 

Si L&l>©Tl«©£IW^5®< ft£fcab£Mtt£ 

fate****** 5 **. #*6gi©*£flttt:*Sit> 

KBIOTorr StOfiMt <£t,>©T\ JtSgEm 

ft a # * a . *#hh k <fc a ffitta * x;u-c« 

ffi©¥±Iftfc<J:£>*S O I ■Ji-AKlKfctt^s i ©Sf 20 

#s* £. *^t*iiC SitGaAs ^f^ H B B ©x 7 
^i'fcaUiSti, K)£#xiCBl?iJ;iBS i Kif^y 
>fb£$J#X©SF 6, NF3, C F 4 , C2F6, C 
CI 4, CB r F32$&tclZCtl&$tsm&*fZ>1> i . G 
a A s Ktt£tett3R*fcttJfc3Rjfi©C 12, HC1, S 
iCU, Br2, HBr, BC13. CC14. CB 
r F 3fO^*fcBC*l^tffi^^*!iH3tl5. 
Sfc. ^£CftP>©#X*i(i£}C7}c3!S£ 1 0%«TSfc« 30 

r>*-r^42 o%«r (^-fftfeB^n^Xb^- 
wjyxK^rTiai^) <D)tm-vm&Tzc tic*. <os.v 
-ft±o ©i*M#«&6ti*. *%w<Dy '5X7J y 

[0 0 0 7 ] 

[^©fljfaD^lU SStflll 

■©-ssftwta*. 0 i tmm^vmmvmmv 

tfxfttj&gg 1 4*>6J5tS*/X£3 CCJ;D S F 6 40 
£7K*#X£H e©g£#.X£iJr£U ^S^limS2 
t77X7%|S4iJt, fuss. ift^tfx^rgttfbSft. 
iSt£«#x i ft -> r x » ? > y y X;i> 4 0 i£$ tit 

mmmm<DM^.&um iooTorr, 
©aaastt5KHzt?3settwt*«A6n*. *S2b 

BSWSH^iS <&5fc&KSiOX^>^U-KJ 

^$^©tfc{gfot<fta#m*s&a,, 
(KWtti^) b. izcmm$£&mi ik#as 50 



#M 2000-183044 
6 

ft. CC#>6!Bjiifi1f 1 5KJ:0ij?>Jf9O»«i 
# 8 tcgl^-fe » F 3 ft &„ 8 Bf#f4SfttS1i 7 K 

<fc r X - Y7jft£> 5 ^ B X - 0 73 [6] K-5JS&-T a C i ^ 
x 7 ^> t? ; X)\> 4 67?fci£ffif:tfX (C J; 4 
tf - A i S«r& 8 ©#SW£tff K <£ -> x - 

a5 ^WCfrfcoTiSj— ft)l<Mcx 7^>^Ufcf3 . 
fla6««5f£W*i 7 ? > ^ 4 C £*n»JflBK:ft S. * 
fc. smoHiaK ti»5 IfPffl© * a E 

1 6 h . saw a #x swi 1 9 *g 
■cjaswtcsfsi-raflnaEKfto-ci^. sEststtx? ? 
>yi9. ifM-^7 f 1 6. smsaft^i 1 fc-kcflftg 
no«:*n?ny-h^i 8?r^Lrie i g3ft. 
& * mm $ ft a . #iw ©gf as©5ij»K^aB«ffl 
ff^^mffi«±-c£>ftBJ:t>©r. $*©*» fiSJ: 0 

&A1i&C$ffi{Cft£,> x-y ?->^g9 <bSf^7 F 1 6 

SfM3fta o 02B7*5X-7|64M«ix y g : -> ; 7'yx' 
JU2 4*J«t^*ft'5x-^2 5JS2©l«ffl0-C£>£,, 
Sffi 2 2 ttWlSl Ltc 2 -3©^?L*W-T a#H«iC J: ~> T 
aUsfiSftTl,**. cniiM^ranm^^tmmClHD 

M^^ait, C©?l£#X#S)lffl-f £0 7V»,I± 
^©am^S^KI" a tei&iC C <DJ y iy*mc&JL*: 
#f*Wt#2 0 l3^SBSti-ri>S. CftB^yi^ 
«j<b«»3ftrc»TfcJ;< , ^j/afiKK 
S^ntC^fciU. »t«?3 0"l. 30- 

2(cg^3ft. ^^6^EK4igrs^AW$ 

ft. «ft2 2©IHK5 p 7X-r««2 0 6*s»(SSnS. 
SlE^iAP2 0 5^6A^fcSiE^xBm@£f#rrS14 

a*xK4/s§ft, T73©m@?L^e»fewr, x y ?> 

^yX;U2 4^6l*^c«*&3ft5„ S/c, x 7 ?>^ 
/X^2 4BJgC&*'Xf*^2 3 itS^SB2 2(Cj;-^r 

@^$ft. x ? ?y{fsX)i2 ioiz&fivgmt'UZ-Z 

«fiS-C*a„ Sfc. C©fl2KR3lf¥ffi©**EfcS«l 

^2 6^Bef«b. ^jBE-rs^*span2 7*grsj!i* 

WtcSKl-r-SfllfiSKft-aTOS. C©EE*MSE^2 6tt 

^7Xvi^««©je^*wsi. Hfflwrsftffli-ra. 

3(/X*SJcUJ-r-5x» ?>^yX;^S©»rtB^BA 
ffl «H. ^*SC>fi^K©eES©^Kr«J:c>. 0 3 
K^tt©^W©W*^T. 1S3 2- 1, 3 2 - 2 B*t 
f&l 0 fc 2 o©^©^R^Sic J: o 3 ft r i> 
■5. C©^iit&T-«tc?L©*t,^fcKSf*3 1-1 , 3 1 

- 2 as^ft^ftfiss § ft, ^ft^ft<Dmmtm,wtm z f 3 

0-1, 3 0-2*SBX f 3#W6ftr«,>S= c©<fc^ft^ 

vt<DsX)i>mmm*83— (cgijo-ctf < x y ^>?~©t§ 

^CC B, #!fc#©S D £iJ>ft < -C# X » ? > y©©SB^ 
IW©jS»K«i«Wr*S. 1110 (a) ©J:5Ki7f> 
i^yX;b2 4©iK-ofc5 l n4m©^DP2 4-1 CCb'-Ag 
JK»2 4-2*SWfc«Ji-C*orfcJ:l,>. CftB^# 
^i-A2 5ii^>^X;b2 4©^|iti;:ffi14a 
77 x jWH i; iife 6 ft J: -5 ft «KS* i a ©r x » ^ > ^ * 



7 

[0 00 8] 31560*12 

^„ *^ 2B#X©Stft3:#|nj4 5. 4 6tCfatf-C 
m««4 2-l. 4 2-2 4S5CC|BgLfc^3ir*-o 

X^CD@ft^6^SSIW*4 1-1, 4 1-2#SH«3 

< ift£©T\ ^7X7^««2 0 6 t'077X 

[0009] ^*M3 

^To «S5 2 ©$j£fiWSffi5 2 - 1 . 5 2 - 2 #• 

#>6&&i§1If*5 1-1. 5 1 -2#*«3ftT(,>4. 
[0010] *JS«4 

tkT. ««6 2 ©^g«i+««^ffi»Lfc«ffi6 2 - 
2 £¥ffimffi6 2- 1 £#>6fc9 4>&< 20 

&S3IStt6 1 *s=R«i*ftTI,>S. 
[0 0 1 1] 

H8 K^f. — #8¥1R«ft7 2 - 1 . 8 2-lt* 
0. ^«HJSfeL<{iLS*ffi7 2-2, 7 2-3, 
8 2-2, 8 2-3f*€.„ EI7©yX;U7 4«*fcfi{* 

Tlt$$ftT^s©it#UTH8©J*£B£«r*o 
x , 5 v i> Tmamfcfr & zmnw q i # s 30 

[0012] HJfeM6 

#IPJft <£ SSfajHS^^Sfc «fc * ^gOUSfeW^S 9 it 
/Kfo SlB^-r**. SF6, H2, He*>6£*fi 

6 & £ 2 S©Rfgm 9 3 ©WSIit 3^;l-9 2^, C 
ftiGig£lli&£igT4KHz©£«m*£iiKT. 
^IR1S«©-r #RSitti^{*ffiAP 9 8- 1, 9 8- 
2 *> 6&»fl3© $ fci iffift £ nt t, > £ . SJ£# 
^BSf^a^/MCioT^Xv-ffciSft, iS14«#*» 40 
i7?>yyX*9 4iPh¥mW'0x--~^Q 5©^ffiit 
y^^-7^<DM^mtm l 5 0 T o r r 

K&.&J: , >E*J«B£9 6 £gf«9 0KJ:orMt3P3n 
4. I*f49 5BWftJ*. tS«WE^. US? +7 
*^©*S-cH3ESn. ^S^itcfc^rW^ffirtWrS 

[0013] mmmi 

HIOK^-T. SF6, H2, He* 50 



WH2000-183044 
8 

£&SS£#*£J5I6#*AP1 0 1^6«*&T-So A 
1 2 03#>6&5RtgJ i f 1 0 3 U 2 

4 5 omh z©v^ i?njg i o 2-cKi6#;*£I>ja-f 

SlS^BX^X-WbSft. rgttS*.X5*i >-5 1 > 
yyX;H 0 4KJ:-)tlift')x-;M 0 5©itffiit 
«££ft£ 0 -fvX-?^(D%^mtmi 5 T o r r (C 
fc-SJ^EftSSSt^l 0 6 £PSU 0 0iCj:oT$W5 

ft s . 5 x-^m^Mom^r^mm ; % a * 

fcftStttfTfcSJT*. «f4l 0 BBWftjf, & 

ctori^*4^ffitcB»fM©i7 5 : ->^it)?X$n^„ ±fo 
©«a©«BS«ia6w i £gi«r*s. 

[0 0 14] HM?J8 

#£9IKJ:*8fl©;££fc<fcS^«:tfx*^1-4gH 
©H*S0!l£01 HC^-T. He £N2;fr>?>ftSii-£#X 

Z v 7 x-7«4©m«kssa L rSijgtfx u r a 

jfa#*yX;H 1 4fr6f^DItrC&6¥*ft^:£-^ 
1 1 5iiffiK{tt*S-tSo SF6*Ctl*N2*t? 
#*Jl/fcg£#X*5l£;#*>'X;l'l 11,11 2*>6 

s . c (DKfctiz tem&x z ic«to -csttft s ft 

tSMit F , S F x ©ffittffitfXgtii 1 1 0 
ft. Cfttci-jTS i *Sx-^^>y$ftS 0 7"7Xv* 
7 * > i>V X;bicra-r S^S©^SBHSS^ 

i*»e>7*"C(c^fc4>©£PHf , r*s. ±taii 

iBflB*f^K»He. N2©SMr, *4t>BjHr>. 
i£>, J.*u>^©^t*^*W«**X**WiCft 

[ooi5]«±, *«wrtsJni!»T*s«SB^* 

sf4©W4ttK£3ftS fc©Ttt& < . mti*7X«* 
t ffl i. > r J: i » c £ itm *> ^ . W A tf S 
HuiBi^4©a®^^a-r€, £*ffi©^s*5 fc c^bft, 

«*14©tt«*»7>fl«JK, ffiSOflWf KJg(S1-S C £ *5 

t\ 

[0016] 

[*«©»*] ( 1 ) *»E i 6£trC©ifi#©IEE;*rt6H 
?:{iofc'7 , 7X'vBtS , Stt**^©iS?SS'fbic J: 0 x^ 
U - h &m < % 0 , £j£tt *|fij±r # fc 0 

(2) KSSBA^feL<Bl OTorr STORES 
TJ;^©r. *^f^3&3S£*© F7-/1-; 

fClb^T«^{ClSBS{t$ftgg3 X h . K 

(3) rStt«73^^yX;ur#t|&Lrxy ^>^*r-S© 

CimSfcft, S*8Bfi©*B^fc. f««ffi©¥±I 
fbfcio'so I ^i-^ti^cfcwss i ©SJf'fbicM 
fflrt, iS6^>JlDI«:*iW5gS?K«HlKfll©3Xh%^: 



C6) 



mi] *^©HteW l -e h £ 77 if% 



* 

[03] ^mnommm it*S77Xvi^>^ 

[04] *IMIi©^*W 2 T* 4 fF«IS£S*ffiaJ#© io 



[05] #3Hli©5SJ6W 3 t?* *g*IS£a*ffi»£ * 
[06] *^Wo3l*W4r*Sff*tS^S«SS<tx 

[07] *f£W©|| 5 r * Sff«S^S«ft»i x 

X;i>±BSB©3MfflS. 
[08 ] *J»§©1tJkffl5 -C*^8iJ©gfife^SMffigP 

if y X;l»££S5©3MfflEI. 
[09 ] #f69I©iS*W6 r*49Hi*S^SK:<t*l6 20 



[010] :^91©l5ttmr*a^*ai^£:#£ 
K<fc&Sa©ffKHSI. 

[011] *^©*HW8-c*^SiJ©^{CctSrgtt 
«#*££jjScTSIIg©WS0 o 

1 ' 

2 

4, 24, 34, 54, 64, 74, 84, 94, 10 30 

5, 25, 95, 105, 1 1 

6, 2 0 6-^Xv*£i^ 

8, 2 8-»tt# 

10 * 



2000-183044 
10 

1 1 -smsas^ 

12, 53, 63, 73, 8 3 

13, 23. 55, 65, 75, 85 -JgjeStfXffiteS 
1 

1 5 -utisflm 

1 6. 2 6, 9 6, 1 0 6-E£Ji3^ 

1 7 •••sft^H&tf # x&sss 

1 8 I-A^X 

1 9-^gf»t 

2 0 -ftlffll&B 

2 1 -^m&mi-mffi 

24-1, 3 4-1 •••«•}□ 
24-2, 3 4-2-t--ASffJg|5 

2 7, 4 7-SfttP 

3 0- 1, 30-2, 5 0-1. 5 0-2. 6 0-1, 
6 0-2, 7 0- 1, 7 0-2, 7 0-3. 8 0-1. 

8 0-2. 8 0-3-«ffi4S? 

3 2- 1. 3 2-2. 42, 5 2- 1, 5 2-2, 6 2 
-1, 6 2-2, 7 2- 1, 7 2-2. 7 2-3. 8 2 
-1,8 2-2, 8 2-3-«ffi 

201, 31-1, 31-2, 41-1, 41-2. 5 
1-1. 51-2. 61. 71-. 71-2. 71- 
3. 81-1. 81-2. 8 1-3-Stmf* 

4 2-1 . 4 2-2-mS« 
4 5 -KJ£#X 

4 6 -}Stt«*f X 

9 1, 1 0 1, 2 0 5-fi36#*AP 
9 2-3-T;V 

9 8-1, 9 8-2-J**P«M*fflAP 
9 9- 

1 0 2-W#i 

i o 3-»e#xs 

1 1 0--Stt«#*Mt$ 
111, 11 2-KJ£#xyX;u 
1 l 4-a*a^xyX;v 



[04] 



[05] 



[06] 



[07] 



(8) 



2 0 0 0- 1 8 3 044 



F 4K057 DA02 DA20 DB06 D003 DE01 

DE06 DE11 DE14 DE20 DM05 
DM28 DM29 DM40 DN01 
5F004 MOO BA03 BA04 BA20 BB11 
BB18 BB28 BB29 BB30 BC08 
DAOO DA01 DA02 DA04 DA05 
DA10 DA11 DA13 DA17 DA18 
DA22 DA23 CA24 DA25 DB01 
EB08 



DP 2000-183044 A5 2006.3.23 



[IMtB] «18#3£ 230 (2006.3.23) 

[^rH^] #|§2000-183044(P200O-183044A) 
[£P*1 H ] «12ip6^ 300 C2OO0.6.30) 
#M¥10-377836 



[fttfJH] 17^11^ 150 (2005.11.15) 

[^JSftfijE 1 ] 

[*BtMi«] 0 0 0 5 
[0 0 0 5 ] 

m&m i t (± x-^ma % £ <£ •) 7° ? x -7 g -cs jt is * ^ t, a * v * ? v ts )v * 

^E*-g-triWia#W)I*-C, 1 0 0 0Torr*t»l 0TorrJ^L±w|EHS:, f ^^m«H 
<7)JS«ii 5 0 0 Hzm_t, 2 4 5 0 MHz&T^** £ £ i: Ltv^ c ffitt© 

IJx v f- > y-V X ftf^ffi Cxyf^^U / X ;w fc fst^ffl 

jfi5j^M±^liX9 xv ^fi#**£^& ot, : 

tTH& £ "9 4?* < ^-*i:**7^, -t7^ y ^x#<7)gI#^t,^^itm#Wfl-^ 

frh*Z>c\t*mWt LT^io M^3g 7 £M±j £l% 9 X v £j&£T & 7j :£ t igHftfe 



(2) 



JP 2000-183044 A5 2006.3.23 



[1fIEfr#>«I£] TO» 
MtiEfchfeSlfc] 0 0 0 6 
[ffilETr&c] £K 

[0 0 0 6 ] 

n i * mmt is7s*jX)\s l r x ? > ^ 1- *> i * iraisg * # £ < * ttz 

mm b h b <D m m it , i*** U ffi <?> ¥iWk £ i SOI >7 x - ^ & K 3s it * Si (7) $ @ -f b H SlM 

HJ±Wx.»fSi^J±/NO^>^%^^SF6, NF3, CF4, C2F6, CCK CBrF3# $ fz \t £ *l 
£^tfii-£#*fr\ GaAs^(±±t^f ^{i^^<7)C12, HCU SiCR Br2, HBr\ BC13 
, CCK CBrF3^(7)7yxi fcttZi(l*'&tt&&tfXW&btlio ttz, SfrKZUhMf* 
m&Kfc%*l 0%JSLTi fcliT^-Tar** 2 0 96&T (^•fft'btt^ny^fl;^ 

(?) x 7 x v x f - y k f± & ±i*'*fc ? f - > flft k > # * * as-*- & 

3] 

[fflriEfcMfcSlfc] 0 0 0 7 
[ffiIE7r£] M 

[ 0 0 0 7 ] 

mi tm2 tmste^WKXiy^x^^yf-yymmv-mMnx&io mi amw 

£ ffi'l£g2r* t £ o rx f- > ^ y X )V 4 TiK »5 ftTS&J&^v^gB tf- A 

»i 5 KHz-e^s^mm^^ h mo nm 2 ji^sse^^wm^s^^xv^ig-c 

#®^**o ^##-7x^5 (f*SHv>T) tit, 1 1 ^IfA? ti, 

1 5 Hi •jx^f->'^S9^fH(l^8 tH£-fey h£tL£ 0 ^t!)^8 }i 
M^fjjM 7 K X o TX-Y^[p] * i V> JiX- 5 K nrijf & t t ^t 5 § ^> 0 i?f>^ 

y x )v 4 55^ •cfc^a^r^ hj: * jsastr - a fc #id^ 8 t i o t^s#^ x 

5 ^^ffiH^^oT^-^U^Hx^f-^^LTt Q§P^i*/iJt*xy f-^^-TS 

6^se«L, ffan-s^*«p$c«i 9 ^itwci^t^iii^^rv^o 
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& <tv> 0 ms(ims»3 o-i, 30-2 tgtc?^ ^«ff^^s^tn^^^'cm^ 

m®2 2©Mt^5X7««2 0 656 s M$^^o 2 0 5#fcA 

yX)V2 4frt>&LftK&m$tiZ 0 ^CUT, 2 4- 1 t*yX;v4Effigg<P&*) 2 4- 

2 ttff*g-A%3KSBfrj^1- n f x.yf^VX')V2 4 JiR{&#*&#&1f 2 3 fc*S^ 
S&2 2 oT05e$*U X7f>^;X^2 4 <7>£W§I,^ffx_&«)&-e&&o ifc 
, £<^ffi^5Iftffl<*)**JE:*7il££2 6 £E#U »ItS^?'ima2 7^T 
Wti^tSilt^oti^o i<7)J±*P^2 6 l±7yX-?%(kmM<?)J£t)Zm 

» [will (a) Ejs^T, m^3 2 - 1 , 3 2 - 2 liitl&I L 2 o^Sflto&JIt&^fc «t 
otfi?tlTV^ 0 i<7)^S4&^*H?L^)*v^^m#3 1 - 1, 3 1- 2i s fW 
^ftW^MJEKSfeSfiB^ 0 - 1, 3 0 - 2W$L*)ttlfhilX\t>Z 0 i^ct 

4 < tix7f>X^Wra(7)Ili:i*«)^4o 12 ^ft cxyf^y; 
4^q fc4te»^*fc »3 D 34-U : H'-A#M£K 3 4-2 frtgtt ot 

££, (b) (±, e-A*ESSR*»fc&v>*#o<ttS»fiifia-e*«9, 

m (a) tra-Tabi^-c, ie^^^B&i-^»o 
TO» 

[ffi»^JS@^] 0 0 0 9 

[0 0 0 9 ] 

«1?!)3 

2 - 1 , 5 2 - 2j&>£>fc«9 4?fc< t-^i:^7X, -fe5 5 
#5 1-1, 5 1 - 2tfWi£tiTv>;g> 0 

[*tiEfcNfe«l£] 0 0 11 
[ffilE^ft] 

[If IE <7)|*I #] 

[0011] 

2-1, 8 2- WfiHSMkl^ (iLSSS7 2 - 2 , 72-3, 82-2, 

8 2-3-e$>&o H7^yX;V7 4 teffiMfcX~m&2tlX^2><DKtiLXM8 <DW}^?1A. 

? 7, #(7) fj 4 £ ft aft 71-1, 71-2, 71-3, 81-1, 81-2, 81 
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[*|jE#«Ugl£] 0 0 13 
[0 0 13] 

SF6, H2, He^&fc*fi^#**a£jtr*AP 1 0 l^P>f#&t4o A1203j&>£> RlSf 
1 0 3 ^^f^^^iit, 2 4 5 0MHz<?)v^n$U 0 2 £Kjfe1"& 0 R 

1 0 5ff)^ffii:ffii(&3ii4. X^Xv^fecojit^ti^l 5TorrH£& £ 3 JE#IW££ 1 
0 6 tf#^l 0 OfcioTfMSPStl*,, 7 c 7X-7|S4fl^^jia^^*Pffl^X^X_0_^^ 

[#H*f IE 7 ] 

[0 3] *%®<D%WM 1 X~&&77X^x.y?-yymWv>®<D7?X~?%!$Lmi& 
t x y f- y y j X fr<o Wm±&±M&MMM.o 

[114] *&w<o%mw2^&&®M&i?Mmm®fr<?>uw(mmo 

[0 5] 3 t*l>§lMl®J:x y f- v ^XJP±0©S 

jjsffl 0 

[H 6] *I&WW**W4 T-*^#MIS^M*^tx ^f-y^vX^3£gf|5colf 

1ffl 0 

[07] « o^i^J 5 gife^stg^ t x ? f > ^ y x 

Iffl 0 

[0 8] *^^^7l^!)5-C*SSiJ<7)#g^Mm»tx^f->^VX;V3£g^ 

<dwb Ho 

[0 9] 6 «t &|£fi<7>#SEB&0o 

[010] *|§0^^*tt^J7-C*^v-<^n^^^:^J:&^m^mi 1 !&0o 
[0 11] ^f^^^ffi^J8^*^S!l^^^J:^^t4®^^^^fi&1-^^fi(7)|iE 
B&0 O 

Miem^*^^] wmm 

MIE^fe] 

1 -ams 

2 •"iU^jK 

3 — RjtB^ff 

4 , 2 4 , 3 4 , 5 4 , 6 4 , 7 4 , 8 4 , 9 4 , 1 0 4 -x y <?■ y 7 J X)V 
5, 25, 95, 105, 1 1 5-^2*#^x-^ 
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6 , 2 0 6 --J 9 

7 -unmmm 

8 , 2 S-mW)i3 

9 -X>7f>^I 

i o -mm^. 
1 1 -f&fttmg. 

12, 53, 63, 73, 8 3 — jg^SS 

13, 23, 55, 65, 75, 8 5-Elt*^Mf 
1 4-^«HS 

1 5 -«S£#MS 

1 6 , 2 6 , 9 6 , 1 0 6 -)±llPS^ 
1 7-1^11^*^*111 
1 8— -J*- 

1 9-**^W 

2 o 

2 l-4f#I?@^ 

2 4- 1 , 3 4 - 1 , 5 4-1, 64-1, 74-1, 84-1 -tit «9 □ 
2 4 - 2 , 3 4 - 2 , 6 4 - 2 -lf-Agff^& 
2 7 , 4 7-MP 
2 9-^^-^^#^ 

30-1, 30-2, 50-1, 50-2, 60-1, 60-2, 70-1, 70 
-2, 70-3, 80-1, 80-2, 80-3 -UWMT 

32-1, 32-2, 42, 52-1, 52-2, 62-1, 62-2, 72-1 
, 72-2, 72-3, 82-1, 82-2, 8 2 - 3-1S 

201, 31-1, 31-2, 41-1, 41-2, 51-1, 51-2, 61, 
7 1 -_L, 71-2, 71-3, 81-1, 81-2, 81-3 -l§m# 

4 2-1, 42-2 

4 5 •-fsLJ&jfZ. 

4 6 -f£t£|f 

9 1 , 1 0 1 , 2 0 5-EtS#*AP 
9 2— 3>f ;w 
9 3-®jfe#"*if 

9 8-i, 98-2 -^mm^-taxn 

9 9 

1 0 2— v>f ^ nf 
1 0 3-Sj£#*Tf 
1 1 0-^tt®^^« 
111, 11 
1 1 4-ftfe^^y 



